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work, 

Bnalytical. yorlt 

I, Expre8s,iona were found f o r  the aayrqptoth dependenoe of 

the lorratIan and magn%tuds of the %m?sdi~.nCe znmdrmu upon t h i r d  

order spherical aberration, CUI the h t h r  bee-s h r g e  fn magnitudeo 

As usual, a GatmaIan pupil functlon is assurnsd, 

Xn my study of the imaging pz?opes?t%ea of laser radiatfon, 11, 

many expressions have been derived linking parsuaetsrs of the image 
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spme - ti~~g., depth of focus, maximum Strebl,  location of maximum 

strsm - to the C,frinl-wder wave *srriOtiQne IC, was & e c a ? d h @ ~  

thought ireportant to be able 

aberration for 

focus a laaer beam at t h  Institute,  

example. 

thlrd-order 

to'cotqputo the thlrd-order waw 

tm optieal sgatem ishich is presently being ased t o  

A sphsricral mirror le one 

A formla haa thereby been found wMch predicts the (purely) 

wave aberration in bnas of gsometricsl para- 

I metera of ths lairror and the wavelength of light, The forrmrla 

5s very shple, and avolds the need for physically f h d l n g  the 

marginal w a r n  aberration, Bogr  by me of a Twgman.-Green interferometer, 

A serious diradvantage of a physical detemnination 1s that it  1s 

diff icult  to separate out the th€rdcaorder aberration from f i f th  

Numbrlcal  work 

I, Progrannning 

% following prO@amS have written and Ca8tiB-t08tedS 

for study into my thesis topic. 

sxperirpsntors With lasers, and those who h t e n d  t o  design lens system 

for urn in lmer light, 

Thny also w f l l  be of value to  

(1) Bloa6rical calculation of Ww point spread f'unction formed 

by an opticml T t e m  patsing a laerer beam 8nd suffering f rom arbitrary 

mounts of third,  fifth and seventh order 8pherical aberration, A 

uniform pupil irradiation may alternately be invoked, 

i a  used repeatedly by programs (2) - (4) below, 

This program 

(2) Caloulation of locus of points of equal irradiance (soo 

called "isophote c u r ~ e 8 " ) ~  A family o f  these O?B;CY~S w a s  generated for 
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~n optioal rrycrtea suffering one wave or third-order sphsrical 

(3) CalcuTat2aa of the two p o u t s  *re a glven isophote 

C- cro~1se8 the optiual axi8. This is used in conJunction ui* 

(4) Calealatian of the lacstion and value of the maximum value 

six in Q waa made to a p p r o x h t e  tkze exact cumre through proper 

test, This equipment will provide u8 with a nearly automatfc lens 

t e a t  racllity. flzs facility conslsta of the following items, 

1) A 8candng lmifa edge 
2 )  A phntoarmltiplier detector 

1 A i m g m t Z c  tape unit 
A d l g l t a l  voltmeter 

t o  frequency response. 
A HWERAN program t o  convert from Wfe edge response 
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